Journal of Watershed Engineering and Management tul Gy pde g (cwdige by sele 4 585
Volume 7, Issue 3, 2015, Pages 306-316 YAF-Y e # lxmio AYAF Y o leds Y al>

@9y LHAACMS (1o ,5 (wldio 5 y0 (omas a5 Juo Coalad pus (o) 2
S el e oy loob! alold

o .. - . f . . Yo aae s Y Vi A d &
wsé%ﬁ)ymsl.cg @‘ytmbﬁk‘ W@Lo)dﬂqu‘ ‘SIQM))JlsLCﬁM}o)ﬁ)&b
Lezils T 5 o8l cs el g Ll oSty eoliwl © 7T 5 15 olRails (s yanl 5 Ll ar suSLalS (5 S (sgmeails’

Ol oils (ol el g Ll ¥ oy oRzils (65,40l 5 g L3l i 0uSiils
YWAYT 0NN o pdy )b VWAV F) e b0 b

ouS

S 5 sl = (6 hail (sogas (3,5 (slaosls (o alaly Gubal a5 ylel (G5 likesy) slais, 5
3 0g oo (g ilwad gonl8l yais ol ‘_SJT 0,90 g oo Sl (i (slos oS slod (L) (addl (slo e
L ol ot 00l 392945 0,91 5 1 WDl ged 3ylg Jow jo yuatie SO wlo 7y elge soled (giluand jo oS ‘53.L.>QT
39S 5 ol glie sladae 1o @555 plssar G0 eliogny sladoe (29,5 wSlse Cunlad pae |y 5 e
Gy Cabad pae U 5500l S8 gl Jow o g,5 il Uas shlo b sog,9 (pl a5 3L 5O g o 3,lg
S92 03] oty bl & Gliabsl g Sglad jo Jae jo Coalad sac b g las lade cilid .ab aalys axlse
‘_gl_boli»_m.:‘ 090 (emas 45»...» LGCM ‘_gLQ:J..\A L_’;’b)f u,..;l.».ﬁ.a).t) u,.a.bs pas sl 005 = d,».o:u Q.a‘ o ]
izeS Lo Jlw slools 51 Sy 0 sl g szl (qras 4l Joe pslate nay 09h (g2 )9S ox8 Jled
A (g lwdd 398 polas HAACM3 slaosls L ¢y g (2Uj)! ¢ ilg NCEP (glaoolo b (j3,b ¢ aicion
Al old oyl Sg g, bole o 5 oSius! ;2 30 g agd (YAFN-Y e 2 1) 6,90 ;0 0le o (slosalice ailjs, (sloosls
A Al wgds oo 85l soedBl o i 51 G y2 0,50 dilale lawgin e 0 gzl Zisl do s A9 Ll
L oSl olS j0 ol jo 5o .ol colaiwl Wosls il jls 9 (puKileo jLso 90 5l jokaie ol (gl .l ailxe crac
Sl i gl acul laebl gl ls odal Cewods 3,9 0,5 513 liadol oogame ;0 0als 3,91 il ,lg
&3l lebl ooguse 1o ole-olan VF o aicinn slod (oKl a5 0lo lis b o eolatuwl olemolKis | slass
Jg—ad 4 Cos 6 5L Cualad pas g 009 o5 liwsls [0 cae Al 8o s ylas pi ol ailale S aias
Al S ol &dly liedsl oogass ;o ole—olSiiusl VA Lo () olul  aieS slos (giluacs o 0)ls Ko
slaole ;0 aS (5 sbas 09 ollius! el jo Cuxlad pas glyls g o aeS lod 351y sl yliasli jo oac
uu)l.i uL....o.]o‘ 039d>o u.‘i)iv )‘)3 uL....o.]o‘ 0dgdZa 4O OM—‘ Cowdds \))5]).» Lmolim..'l )I sin T2 o W;] 9 g):‘ﬁ)
3 50 ol lawgie 5L oo y0 B0 5l o B g e0gs YUl Les 4y s T by &l s coale Joa
w83 18 loedsl sogase 0 ole—olSiug] 3550 OY [0 ¢ 45,b YU Ll dials 4y az g5l o, oSl

S5o9S g ol b Jow coye Jlods dod ol poss ()b guadS” (gWoolg

baghergh@Gmail.com :olslSe Jgns



Y-V oyl Sy el alols s, L HAACMS. 1,5 i, 45 (ovas 450 ke Capalad poss ooy o

Yol oo, Ken g Wilby) Lis ,o s,lel S5
LCoulibaly ¢ Dibik V.- .|, Ken o Khan
el 0als plosl (Y -7
Sl Jow (2 AOGCMS sl Jow a5 S0l 5
$lp g Dolate SO yhuedl SIS L @it il
sl B (Wles S loy drwys il Sloj (sl g0
— ik ey bl )3 a5 ) Glovezmn (S
Slog )b izran 9 20l oo £589 Sl 55 ool
(golaidl clam! polasl Lol i ulul a8 izl
PGS
)‘ OAAT Cawdds LSLQ}J)L.MJ ] §M 1A ‘J"'JCSQ
Gy @z jlasl sl b 5 ol sloJow
Soldd Al a8l s laolas,
cJoe oplpls il ail po b cwgusne
9> bl p &5 @l i Sl oS o
Joedin S o oy aswgi AOGCM  (sla Jos
pas b SUL oledbl 51 b a8l uils Jdoay
395 b (Sajedonr gloanld ) JalS 5 o o
oolw LY u‘y‘;a JLA 6‘)) J.M:L»‘édz ‘él..i?u é:l.uo
5 el 53 SYES] g 8 onzmy slaolb g5l
slanl B 050 j0 Cawyol Sls B gl
2 Sl g G ey slacudguze (ooldl
Gl pas a4 e oS o aliwsar (3lead
S5 o,lil wed oo lddlaie @8l ks b omls
Jdoay sl glacaahd  poe puimen

oy ‘) WSloas )|9m‘ od.;.J

» b @y pas g ey albe S8 (Sown
S8, g eanl cloamb golatdl Lyls  ooiiw
SIS ez 5 e atie dg; S 0 Sludl aalse
«¥.++ Hulme 4 New «--Y JIPCC)
¢ Stainforth «v--Y .|, Kea 4 Prudhomme
(Y- -7 Harris g Wilby V-V (] Koo
dalio g drwgs ae) 3 ook slagiegn
2 8 el 58, ol s S alkoss, slashs,
0dls ddgi glaosly ro swgmsre Dglds olge san
Dglate LSl 318 S92y alise slahs) Al
S oglite Sledlbl 5 Glo)S el slagts,
S Oldllas b ond el gladlase 3L Ll
eiosy § AL 55 b pae b lld

doddlo

o; u] é'l""’ &5y o )olé wb‘ ulj.,...u
G iyokaS Sladss gycml 5l cools s laae 1) pus;
.Amo)l)éo?ﬁ.‘?‘b’coaa..\‘:@l) L mlo
sanl o ol &l syl p 4 Ol sy cpl el
ol Olpets oy Gl WS e GLLG SaS
oAl Cdx am 4w slbJae 3l Wb was]
(AOGCM)" 5>  sgac 53,5 (S yhmeil owgil Bl
Ol dddas cpl p ooloul boosd oolanl
Sged Jo> |y Ign gloosgy oS > Soolus SVYoles
(Y+-Y Mitchell «-.# . Harris 4 Wilby)
ool ad8l allls AOGCM - sle Jo
5 0l ) Seislon 5 alord (Sesed slaShs
2y by Oygen dapl e blie 0,555k
A5 b 5 ean] Comdy (o WS oo diog
6&}[5 u..o|).9‘ L’)B.:.A sl » L;o.».lﬂ‘ (5L‘2’9-.’.)l3-~’
oo (nl (nypine d9doe pdyolSel Sl
G Yo. @8l S wbae b (gam 4w slaasis o
WaYYe g9 oYY Ve g teglsS #ee
axgi b anlad oo Jo 1) (Sl oYoles gl 3l
P e jsbay o] @bs il S cds o,
obdieg, Wb w@slas op)l5 Ol albe sla o
(Y++Y TGCIA") wgss

slp bl 5 (Swlns by 50 B jsba
siize sl oo a5 o)ls 892y ST ulie,
G)Lc] 6[&0»5) 3o | OMT Sg=gds Lbui 5 ‘5».».~o
rolie 5 AOGEM laJow (29> Jelss
R akal; allys) whede 5o Les 5 (3L wle lldl
e (29> Jeloe Sepl 4 a2 b 3o
HadCM; Jue ;0) Jokw & 5 Kl ouisles
(liliz (e 5 Jsb 425 YID 53 YIVD sl
&y Jobo S e bl jo a5 ool
Olagon et bl Oglate Wlgh go wilonds

olbieny @bl sladas cds pgas jo ol

! Atmospheric-Ocean General Circulation
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2 Task Group on Scenarios for Climate Impact
Assessment (TGCIA)
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® Regional Climate Model
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! Statistical Down Scaling Model

2 Long Ashton Research Station Weather
Generator

® Artificial Neural Network

* Quebec

®Time lagged feed—forward Networks
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Abstract

In the statistical downscaling methods which is based on the relationship between
AOGCMs data and ground based climatic variables (such as rain and temperature), the
future period of those variables are simulated. Since in the simulation, all effective
parameters cannot be modeled, estimated values suffers from be uncertainty. The
outputs of downscaling models are used as inputs to agriculture and water resources
models; therefore, identifying the models inputs’ error or uncertainty is essential to
realize the reliability of obtained results. In this research, an attempt is made to
investigate the uncertainty of Artificial Neural Network (ANN) as a downscaling model
in a case study in the northwest of Iran. For this purpose, precipitation, minimum and
maximum temperature variables were used in the designed ANN model, and the NCEP
data was employed for its calibration and validation. The HadCM3 was the selected
AOGCM in this study. Observed daily time series were gathered at all stations in the
study period and on the basis of bootstrap method the 99% confidence interval was
calculated for all the variables. In the next step, the simulated (downscaled) mean and
variance of the variables by the ANN model, compared to the calculated confidence
interval. To compare the results, the criterion of the number of station-month was used.
The results showed that the average maximum temperature at 14 station-months were
within the confidence interval. The results of monthly analysis showed that the accuracy
of ANN model in summer was low and its uncertainty is more than the other seasons. In
the simulation of minimum temperature based on this criterion, 18 station-months were
within the confidence interval. The accuracy of ANN to estimate the minimum
temperature in summer was low with high uncertainty in almost all the stations.
Moreover, in June and August in any of the stations estimated values were not within
the confidence interval. Due to the high variability of rainfall in relation to temperature,
confidence range was very high, and in some stations was more than 50% of average
monthly precipitation. Because of the high confidence rang of precipitation, in 53
Stations-month cases were within the confidence interval.

Key words: Climate change, Northwest, Rain, Temperature, Water resources and
agriculture models
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